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This invention relates to the construction of 
heating heads Such as are employed in heat treat 
ing metallic articles of various types by electro 
magnetic induction. 
Such heating heads, particularly when em 

ployed for inducing electromagnetic heating cur 
rents within the inner walls of hollow articles, 
usually comprise an inductor coil wound on and 
supported by a magnetic core which is so formed 
as to constitute together with the Workpiece a 
predetermined path for the magnetic flux of the 
heating coil. The core usually has a recess in 
which the coil is wound and is provided with 
OutWardly projecting annular pole pieces at each 
side of the recess adjacent each end turn of the 
Coil. Current is supplied to the core by means 
of arbor and maindrel conducting members on 
which the core and coil are supported and to 
Which the coil terminals are electrically con 
nected. For this purpose it has been customary 
to cut away a part of the laminated core and 
insert a block of insulation in the cutaway por 
tion, One or more of the electrical connections 
of the coil being carried through Such block of 
insulation. This requires an interruption in the 
core material which breaks the continuity of 
the flux path. 
An object of this invention is to provide an 

improved induction heating head constructed and 
arranged to provide insulated connections for 
the coil terminals to the conducting and sup 
porting arbor and mandrel members without re 
quiring any interruption in the continuity of the 
magnetic core. 
A further object is to provide an electromag 

netic induction heating head for heating the in 
ternal surfaces of annular objects of increased 
efficiency. ,^ • 

These and other objects are accomplished by 
the invention herein described and illustrated in 
the accompanying drawing in which: 

Fig. 1 is a side elevation of an induction heat 
ing head constructed in accordance with one em- , 
bodiment of this invention; 

Fig. 2 is a sectional view on the line. 2-2 of 
Fig. 1. 

Figs. 3 and 4 are transverse sections on the 
lines 3-3 and 4-4 of Fig. 1, respectively; 

3) 

40 

dially tapered laminations 5 forming a magnetic 
core having a circumferential recess 6 for re 
ceiving the current conducting tubular coil 7 
of the usual construction. A layer of insulation 
8 is provided between the coil and the support 

ing bore, and additional insulation 9 is positioned 
between the individual turns of the coil to insul 
late the individual turns from each other. For 
the greater part, the laminations are formed with 

O pole pieces 2 and 22 at the top and bottom of the 
circumferential recess 6. The laminations are 
held in place on the arbor stem 3 by a washer 
23 formed to accommodate the dovetailed ends 
24 at the bottoms of the laminations. The split 

15 ring 25 fitting within a groove 26 in the mandrel 
stem secures the laminations and coil in place. 
An annular, current-conducting arbor member 

27 extends downwardly into the mandrel f from 
which it is insulated by an annular tube 29 of 

20 insulating material surrounding the arbor mem 
ber and extending downwardly below the end 
thereof. A tubular Supporting member 28’ has a 
head 29' engaging the lower end of the arbor 
member, and the outer diameter of the tube is 
reduced to provide a fluid channel 3 between the 
arbor member and the tubular supporting mem 
ber. An inner tube 32 of insulating material is 
positioned within the tubular member 28 ånd 
has a head 33 vulcanized or otherwise secured to 
an annular ring 34 rotatably keyed to a valve 
sleeve 35 having a threaded lower end 36 threaded 
to the inner end of the mandrel stem 3. A fit 
ting 37 is threaded to the projecting end of the 
valve sleeve 35 to lock the parts together. A 
ball valve 38 is provided at the lower end of the 
valve sleeve 35. • 

Heretofore, as above pointed out, the opposite 
ends of the heating coil 7 have been connected 
to the arbor and mandrel members, respectively, 
by connectors extending inwardly through the 
laminated core f 5. For this purpose, portions of 
the core have been cut away with insulating 
blocks inserted in place through which the con 

45 nectors extend. This arrangement has, of course, 
broken the continuity of the flux path provided by 
the core. In the present invention, the disad 
vantages of this arrangement are overcome and 
a continuous core and resulting continuous fux 

Fig. 5 is a section on the line 5-5 of Fig. 4, 50 path are provided throughout the annulus of 

Fig. 6 is an elevation of the head shown in Fig. 
1 with the heating coil remeved for the pur 
pose of more clearly illustrating the arrange 
ment of the laminated core. 
As illustrated, the invention comprises a man 

drel i? having a relatively large head 2 and 
stem 3 of reduced diameter having a dovetailed 
annular groove 4 in the upper end of the stem 

the coil. As illustrated, the mandrel head 2 is 
formed with a pocket 4f opening through the 
face and lower edge 42 thereof, and the pole piece 
2 of the core is cut away to form a slot 43 com 

55 municating with the pocket 4 f. 
Adjacent the lower end of the core, the man 

drel stem 13 is formed with a rectangular lug 
44, see Figs. 4, 5, and 6, which extends radially 
outwardly and is provided with a dovetailed 

portion for receiving the dovetailed ends of ra- 60 groove 45 in its upper face for receiving the dove 

  



2 
tailed projections on the lower ends of the lami 
nations forming the core above thelug, The 
laminations forming the lower pole piece 22 are 
cut away to provide a slot 46 in front of the 
lug 44. 
The upper end 4 of the coil 7 is bent to extend 

through the pole piece slot 43 into the mandrel 
pocket 4 and a hollow angular connector 48 has 
One end secured to the end of the coil and the 
other fitted in a socket 49 formed in the adjacent 
wall of the arbor member 27. The pocket 4 is 
of such size that insulation 5 can be positioned 
around the coil and 47 and connector 48 to insu 
late them from the mandrel head 2, thus form 
ing an insulated electrical connection between the 
upper end of the coil and the arbor member 27. 
The lower end 52 of the coil 7 extends into 

the slot 46 in the lower pole piece 22, and is con 
nected to the mandrel member by a connector 53 
secured to the coil end and also fitted within the 
socket 54 of the lug 44. The slot 46 in the lower 
pole piece 22 is of such size that insulation 55, see 

: Fig. 1, can be inserted around the fitting to insu 
late it from the pole piece. 

It will be understood that a suitable coolant is 
circulated through the coil 7, being delivered 
thereto through the water passage 3 formed 
between the arbor 27 and the tubular member 28, 
thence through the hollow fitting 49 and inductor 
coil. After passing through the coil coolant flows 
through the hollow fitting 53 at the lower end of 
the coil, through a circumferential passage 56 in 
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the adjacent face of the mandrel stem 3, and 
openings 57, see Figs. 2, 4, and 5, and upwardly 
through the interior of the valve sleeve 36. When 
the ball valve 38 is closed, the coolant flows up 
Wardly through the hollow insulating tube 32. 
When the ball valve 38 is opened, as is usually the 
case during a heating operation, the coolant can 
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40 also escape downwardly through the lower end of 
the head. 

It will be apparent that the present invention 
provides a heating head in which the annular core 
is complete for the entire 360°, with the result 
that the flux path provided by the core is com 
plete for the entire 360°. Obviously, the inven 
tion can be variously modified and adapted within 
the scope of the appended claims:. 
What is claimed is: 
1. The combination in an induction heating 

head, of a hollow supporting current-conducting 
mandrel, a head on said mandrel having a pocket 
formed in the face thereof and opening through 
one side, a current-conducting arbor located 
within said mandrel, a magnetic core mounted on 
and entirely surrounding said mandrel adjacent 
said head, an inductor coil surrounding said core 
and having one end extending into said pocket, 
means electrically connecting said coil end to said 
arbor, and means insulating said coil end from 
Said mandre. 

2. The combination in an induction heating 
head, of a hollow supporting current conducting 
mandrel, a head on said mandrel having a pocket 
formed in the face thereof and opening through 
orie side, a current conducting arbor located 
within said mandrel, a magnetic core supported 
on said mandrel having spaced annular slotted 
pole pieces separated by an intervening recess, an 
inductor coil located in said recess having one 
end extending through the slot of one pole piece 
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into said pocket, means electrically connecting 
said coil end to said arbor, means insulating said 
coil end from said mandrel, the other end of said 
coil extending through the slot of the other pole 
piece and electrically connected to said mandrel 
member. 

3. In an induction heating head, a first annular 
current-conducting member having an opening 
through the wall thereof, a second current-con 
ducting member having a portion disposed within 
said annular member, means electrically insulat 
ing said members from each other, a magnetic 
core entirely surrounding said first current-con 
ducting member and having radial pole pieces, 
said core being axially spaced from said opening, 
each of Said pole pieces having a longitudinal slot 
therein, a helical conductor disposed on said core 
between said pole pieces and insulated therefrom 
and having its ends disposed within said slots, 
one of said conductor ends extending longitudi 
nally beyond the adjacent pole piece, insulated 
from said annular conductor and electrically con 
nected through said opening with said second 
Conductor, the other of Said conductor ends being 
lectrically connected with said annular member. 
4. In an induction heating head, a first current 

conductor having a core-supporting portion and 
a coaxial portion of greater diameter forming a 
radial shoulder with said core-supporting portion, 
at least said coaxial portion being annular in 
cross-section and having a longitudinal recess in 
its outer face opening through'said shoulder and 
an aperture through its annular wall opening into 
Said recess, a second current conductor disposed 
Within Said portion of greater diameter in over 
lapping relation with said aperture, a magnetic 
core completely surrounding said core-supporting 
portion with one end in abutting engagement with 
said shoulder, core-retaining means secured to 
said core-supporting portion and abutting the 
other end of said core, a helical conductor sur 
rounding Said core and having one end electrically 
Connected with said first conductor and its other 
end extending longitudinally into said recess, an 
electrical connection within said aperture between 
Said last-mentioned coil end and said second con 
ductor, and electrical insulation means insulating 
Said conductors from each other and said last 
mentioned coil end from said first current con 
ductor. . - 

5. In an induction heating head, inner and 
Outer concentric conductors, said outer conductor 
having an aperture in its wall and said inner con 
nector having a terminal portion aligned with 
said aperture, said outer conductor having a radial 
shoulder and a recess in its outer surface includ 
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ing said aperture and opening through said shoul 
der, a magnetic core carried by said outer con 
ductor and having a radial pole piece abutting 
said shoulder, said pole piece having a through 
slot aligned with said recess, a helical inducing 
conductor carried by and insulated from said core, 
One end of said helical conductor being disposed 
in Said slot and recess and having an electrical 
connection through said aperture with said ter 
minal portion, the other end of said helical con 
ductor being electrically connected with said outer 
conductor, and electrical insulation insulating 
Said conductors from each other and said first-, . 
mentioned coil end from said pole piece and outer 
Conductor. Y 

HowARD E. soMEs. 


